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Response to Arguments 

Applicant's arguments filed on 02/05/2008 and 03/31/2008 with respect to claims 
1 - 20 have been considered but are not persuasive. Also, newly added claims 21 - 31 
are rejected as outlined below. Also note, that claims 17-20 are new claims and not 
"previously Presented" as stated. 

Regarding claim 1, Applicant argues that in Tanida et al. fails to teach the 
multiple sub-pixel resolution elements for each sensor pixel. 

In response the examiner notes that the filter 4 of figure 8 is considered the 
multiple sub-pixel resolution elements since it corresponds to the pixels 3a of figure 1 . 

DETAILED ACTION 
Claim Objection 

Claim 18 is objected to because of the following informalities: each of "between" 
should be changed to closer as in claims 17 and 19. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 8, 10, and 20 recite the limitation " the selected transform matrix ". The 
terms " selected transform matrix " is not discussed earlier in the claim nor is it discussed 
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in the independent claim that it depends from. There is insufficient antecedent basis for 
this limitation in the claim. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was deschbed in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1 - 4, 6, 9 - 13, 15 - 19, 21 - 30 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Tanida et al. (US patent No. 7,009,652). 

Regarding claim 1, Tanida et al. teaches an imaging system (column 2 lines 46 - 
58), comprising: an array of lenses (figure 1 item 1 microlens array with plurality of 
microlenses la; also column 3 lines 52 - column 4 line 9); a plurality of detectors for 
each lens (figure 1 item 3 photosensitive element array with plurality of photosensitive 
elements 3a; also column 3 lines 52 - column 4 line 9), the detectors being on an 
image plane of the imaging system (figure 1 item 3 photosensitive element array with 
plurality of photosensitive elements 3a; also column 3 lines 52 - column 4 line 9); and a 
corresponding plurality of focal plane coding elements (figure 8 item 4 polarizing filter 
array with plurality of polarizing filters 4a; also column 6 lines 25 - 60), a focal plane 
coding element provided for each detector each focal plane coding element having 
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multiple sub-pixel resolution elements (figure 8 item 4 polarizing filter array with plurality 
of polarizing filters 4a; also column 6 lines 25 - 60), each sub-pixel resolution element 
being smaller than a detector (figure 8 item 4 polarizing filter array with plurality of 
polarizing filters 4a; also column 6 lines 25 - 60), a pattern of the multiple sub-pixels 
resolution elements being substantially the same for the plurality of detectors associated 
with a corresponding lens (figure 8 item 4 polarizing filter array with plurality of 
polarizing filters 4a; also column 6 lines 25 - 60), the plurality of focal plane coding 
elements being between the lens and plurality of detectors (figure 8 item 4 polarizing 
filter array with plurality of polarizing filters 4a; also column 6 lines 25 - 60), wherein at 
least two of the focal plane coding elements provided for the plurality of detectors 
associated with different lenses have different patterns of multiple sub-pixel resolution 
elements (figure 8 item 4 polarizing filter array with plurality of polarizing filters 4a; also 
column 6 lines 25 - 60 each of the adjacent items of 4a are polarized in a different 
direction). 

Regarding claim 2, as mentioned above in the discussion of claim 1, Tanida et 

al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the focal plane-coding element provides sub-pixel shifted multiple images on each 
sensor pixel (figure 5 and column 6 lines 5-17). 

Regarding claim 3, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
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that the focal plane-coding element is an apertured mask (figure 1, item 2 partition wall 
layer with partition layers 2a). 

Regarding claim 4, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the imaging system further comprising color filters (column 1 1 lines 24 - 38). 

Regarding claim 6, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches a 
birefringent structure adjacent the focal plane-coding element (figure 2). 

Regarding claim 9, as mentioned above in the discussion of claim 1, Tanida et 

al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
at least one sensor pixel receives light from more than one lens of the array of lenses 
(figure 11, 12A, and 12B). 

Regarding claim 10, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches a 
processor receiving the outputs of the sensor pixels and multiplying the outputs by an 
inverse of the selected transform matrix (column 6 line 18-24; inverse matrix method 
and column 3 lines 63 etseq. processing unit U). 
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Regarding claim 11, as mentioned above in the discussion of claim 10, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the processor reconstructs an image from the outputs, a number of image pixels in 
the image being greater than the plurality of sensor pixels (column 2 lines 46 - 58). 

Regarding claim 12, Tanida et al. teaches an imaging system (column 2 lines 46 
- 58), comprising: an array of lenses (figure 1 item 1 microlens array with plurality of 
microlenses la; also column 3 lines 52 - column 4 line 9); a plurality of detectors for 
each lens (figure 1 Item 3 photosensitive element array with plurality of photosensitive 
elements 3a; also column 3 lines 52 - column 4 line 9); a corresponding plurality of 
detectors (figure 8 item 4 polarizing filter array with plurality of polarizing filters 4a; also 
column 6 lines 25 - 60), a filter provided for each detector (figure 8 item 4 polarizing 
filter array with plurality of polarizing filters 4a; also column 6 lines 25 - 60), each filter 
having multiple sub-pixel resolution elements (figure 8 item 4 polarizing filter array with 
plurality of polarizing filters 4a; also column 6 lines 25 - 60), each sub-pixel resolution 
element being smaller than a detector (figure 8 item 4 polarizing filter array with plurality 
of polarizing filters 4a; also column 6 lines 25 - 60), a pattern of the multiple sub-pixels 
resolution elements being substantially the same for the plurality of detectors associated 
with a corresponding lens (figure 8 item 4 polarizing filter array with plurality of 
polarizing filters 4a; also column 6 lines 25 - 60), and providing a sub-pixel shifted 
multiple image on each sensor pixel (figure 8 item 4 polarizing filter array with plurality 
of polarizing filters 4a; also column 6 lines 25 - 60); and a processor receiving outputs 
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from each detector and reconstructing an image (column 6 line 18-24; inverse matrix 
method and column 3 lines 63 et seq. processing unit U), a number of image pixels in 
the image being greater than the plurality of detectors (column 2 lines 46 - 58). 

Regarding claim 13, as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches a 
birefringent structure plurality of filters ((column 2 lines 46 - 58; also [figure 8 item 4 
polarizing filter array with plurality of polarizing filters 4a; also, column 6 lines 25 - 60] 
and/or [figure 15 item 7 diffraction grating; also column 10 lines 57 etseq.]). 

Regarding claim 15, as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
at least one sensor pixel receives light from more than one lens of the array of lenses 
(figure 11, 12A, and 12B). 

Regarding claim 16, as mentioned above in the discussion of claim 12, Tanida et 

al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the focal plane-coding element is an apertured mask (figure 1, item 2 partition wall 
layer with partition layers 2a). 

Regarding claim 17, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
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that the focal plane coding element is closer to the plurality of sensor pixels than to the 
array of lenses (figure 8 when the array 4 is places in figure 1). 

Regarding claim 18, as mentioned above in the discussion of claim 12, Tanida et 

al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the focal plane coding element is between the plurality of sensor pixels than to the 
array of lenses (figure 8 when the array 4 is places in figure 1). 

Regarding claim 19, as mentioned above in the discussion of claim 18, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the focal plane coding element is closer to the plurality of sensor pixels than to the 
array of lenses (figure 8 when the array 4 is places in figure 1). 

Regarding claim 21, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that a majority of patterns of multiple sub-pixel resolution elements are different from 
one another (figure 8 when the array 4). 

Regarding claim 22, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that a majority of patterns of multiple sub-pixel resolution elements block substantially 
half of incident light (figure 8 when the array 4). 
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Regarding claim 23, as mentioned above in tine discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that each pattern of multiple sub-pixel resolution elements includes a plurality of 
apertures (figure 8 when the array 4). 

Regarding claim 24, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that at least one pattern of multiple sub-pixel resolution elements transmits substantially 
all incident light (figure 8 when the array 4). 

Regarding claim 25, as mentioned above in the discussion of claim 12, Tanida et 

al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that a majority of patterns of multiple sub-pixel resolution elements are different from 
one another (figure 8 when the array 4). 

Regarding claim 26, as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that a majority of patterns of multiple sub-pixel resolution elements block substantially 
half of incident light (figure 8 when the array 4). 
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Regarding claim 27, as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that each pattern of multiple sub-pixel resolution elements includes a plurality of 
apertures (figure 8 when the array 4). 

Regarding claim 28, as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that at least one pattern of multiple sub-pixel resolution elements transmits substantially 
all incident light (figure 8 when the array 4). 

Regarding claim 29, as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
wherein color filters serve as sub-pixel resolution elements (column 11 lines 24-38). 

Regarding claim 30, Tanida et al. teaches an imaging system (column 2 lines 46 
- 58), comprising: an array of lenses (figure 1 item 1 microlens array with plurality of 
microlenses 1a; also column 3 lines 52 - column 4 line 9); a plurality of detectors for 
each lens (figure 1 Item 3 photosensitive element array with plurality of photosensitive 
elements 3a; also column 3 lines 52 - column 4 line 9), the detectors being on an Image 
plane of the imaging system (figure 8 item 4 polarizing filter array with plurality of 
polarizing filters 4a; also column 6 lines 25 - 60); and a corresponding plurality of 
multiple image blocking portions provided for each detector (figure 8 item 4 polarizing 
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filter array with plurality of polarizing filters 4a; also column 6 lines 25 - 60), each image 
blocking portion being smaller than a detector (figure 8 item 4 polarizing filter array with 
plurality of polarizing filters 4a; also column 6 lines 25 - 60), a pattern of multiple image 
blocking portions being substantially the same for the plurality of detectors associated 
with a corresponding lens (figure 8 item 4 polarizing filter array with plurality of 
polarizing filters 4a; also column 6 lines 25 - 60), the plurality of multiple image blocking 
portions being between the lens and the plurality of detectors (figure 8 item 4 polarizing 
filter array with plurality of polarizing filters 4a; also column 6 lines 25 - 60), wherein at 
least two patterns of multiple image blocking portions associated with different lenses 
are different (figure 8 item 4 polarizing filter array with plurality of polarizing filters 4a; 
also column 6 lines 25 - 60). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanida et 
al. (US patent No. 7,009,652) in view of Bills (US patent No. 6,366,319). 

Regarding claim 5, as mentioned above in the discussion of claim 1 Tanida et al. 
teaches all of the limitations of the parent claim. 
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However, Tanida et al. fails to teach that the color filters are integral with the 
focal plane-coding element. Bills, on the other hand teaches that the color filter is 
adjoined to another element in the focal plane. 

More specifically. Bills teaches that the color filter is adjoined to a focal plane 
array (FPA) located in the focal plane (Figures 1, 2A, 6, and 7; items 105 and 107; Also, 
Abstract; Also, column 2 lines 29 - 37). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to incorporate the teachings of Bills with the teachings of 
Tanida et al. because in column 2 lines 29 - 37 Bills teaches that this mosaics attempt 
to match the wavelength-dependent sensitivity of the human eye by including a larger 
percentage of green pixels than red and blue pixels which in turn will produce a more 
natural image. Also the combination of the color filter is adjoined to a focal plane array 
will produce a simpler device which will reduce size by not requiring the two 
components at two different sections of the camera. 

Claims 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanida et al. (US patent No. 7,009,652) in view of Meyers (US patent No. 6,137,535). 

Regarding claim 7, as mentioned above in the discussion of claim 1 Tanida et al. 
teaches all of the limitations of the parent claim. 

However, Tanida et al. fails to teach a corresponding plurality of focusing lenses, 
a focusing lens between the focal plane encoding element and a corresponding sensor 
pixel. Meyers, on the other hand teaches a corresponding plurality of focusing lenses, a 
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focusing lens between the focal plane encoding element and a corresponding sensor 
pixel. 

More specifically, Meyers teaches a corresponding plurality of focusing lenses, a 
focusing lens between the focal plane encoding element and a corresponding sensor 
pixel (figure 2; items 72, 10, and 24). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to incorporate the teachings of Meyers with the teachings of 
Tanida et al. because in column 3 lines 46 - 55 Meyers teaches that by use of the 
invention an extremely compact digital camera with a lenslet array in close proximity to 
a photodetector array is formed. Due to the larger sub-image size a reduced number of 
lenslets are needed to construct the full image. By utilizing the space between sub- 
groups of photodetectors for signal processing electronics, the digital camera can be 
formed on a single substrate. In addition, a large high-resolution sensor can be 
synthesized by the use of sub-groups of photodetectors. 

Regarding claim 14, as mentioned above in the discussion of claim 12 Tanida et 

al. teaches all of the limitations of the parent claim. 

However, Tanida et al. fails to teach a corresponding plurality of focusing lenses, 
a focusing lens between the filter and a corresponding sensor pixel. Meyers, on the 
other hand teaches a corresponding plurality of focusing lenses, a focusing lens 
between the filter and a corresponding sensor pixel. 
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More specifically, Meyers teaches a corresponding plurality of focusing lenses, a 
focusing lens between the focal plane encoding element and a corresponding sensor 
pixel (figure 2; items 72, 10, and 24). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to incorporate the teachings of Meyers with the teachings of 
Tanida et al. because in column 3 lines 46 - 55 Meyers teaches that by use of the 
invention an extremely compact digital camera with a lenslet array in close proximity to 
a photodetector array is formed. Due to the larger sub-image size a reduced number of 
lenslets are needed to construct the full image. By utilizing the space between sub- 
groups of photodetectors for signal processing electronics, the digital camera can be 
formed on a single substrate. In addition, a large high-resolution sensor can be 
synthesized by the use of sub-groups of photodetectors. 

Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanida et al. (US patent No. 7,009,652) in view of Examiners Official Notice. 

Regarding 8 and 20, as mentioned above in the discussion of claim 1 and 12 

respectively, Tanida et al. teach all of the limitations of the parent claim. Additionally, 
Tanida et al. teaches that the columns and rows can be varied (column 7 lines 24 - 40) 
However, Tanida et al. fails to teach that the selected transform matrix has fewer 
rows than columns. 

The examiner takes Official Notice that it is old and well known in the art to use 
matrices of different sizes. 



Application/Control Number: 10/784,472 Page 15 

Art Unit: 2622 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a matrix with fewer rows then columns to have a 
wide angle image. 

Claims 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanida 
et al. (US patent No. 7,009,652) in view of Heller et al. (US patent No. 5,355,222). 

Regarding claim 5, as mentioned above in the discussion of claim 1 Tanida et al. 
teaches all of the limitations of the parent claim. 

However, Tanida et al. fails to teach that wherein one lens of the array of lenses 
has no multiple image blocking portions associated therewith. Heller et al., on the other 
hand teaches that wherein one lens of the array of lenses has no multiple image 
blocking portions associated therewith. 

More specifically, Heller et al. teaches that the wherein one lens of the array of 
lenses has no multiple image blocking portions associated therewith (Figures 2, 4 and 8 
item A(0)). 

Therefore, one of ordinary skill in the art at the time the invention was made 

would have been motivated to incorporate the teachings of Heller et al. with the 
teachings of Tanida et al. because in column 2 lines 9 et seq. Heller et al. teaches that 
this method will increase sensitivity of the system. 



Application/Control Number: 10/784,472 
Art Unit: 2622 



Page 16 



Conclusion 

THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded 
of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Usman Khan whose telephone number is (571) 270- 
1131. The examiner can normally be reached on Mon-Thru 6:45-4:15; Fri 6:45-3:15 or 
Alt. Fri off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Usman Khan/ /David L. Ometz/ 

Supervisory Patent Examiner, Art 
Unit 2622 

Usman Khan 
06/23/2008 
Patent Examiner 
Art Unit 2622 



